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A B S T R A C T
Purpose: To review and compare the preoperative characteristics and postsurgical outcomes in
paediatric and adult patients who underwent surgical resections from 2001 to 2009.
Methods: Combined data from noninvasive measures such as ictal semiology, interictal/ictal scalp EEGs,
MRI and SPECT were utilised to identify the epileptogenic zones (EZ). When noninvasive investigations
produced inconclusive or inconsistent ﬁndings, patients underwent intracranial EEG monitoring.
Resective micro-surgical procedures were conducted according to the results of the anatomo-electro-
clinical investigations and were carried out to remove the EZ. We then followed up 222 paediatric (18
years old) and 100 adult patients (19 years old) for 1–9 years postoperatively.
Results: The mean age of seizure onset in paediatric group was signiﬁcantly lower than that in adult group.
95 (43%) of the paediatric and 42 (42%) of the adult patients required long-term intracranial EEG recording.
54 (24.3%) of the paediatric and 62 (62%) of the adult patients were found to have temporal lobe epilepsy
(TLE), while 149 (67.1%) of the paediatric and 37 (37.0%) of the adult patients had extra-temporal lobe
epilepsy (ETLE) (p = 0.000). 19 (8.6%) of the paediatric patients and 1 (1%) adult patient had hemispheric
lesions (p = 0.009). 148 (66.7%) of the paediatric and 61 (61.0%) of the adult patients were seizure-free during
the follow-up period. 17 of 19 (89.5%) children who underwent hemispherectomy were seizure-free. In both
paediatric and adult groups, the surgical outcome for patients with TLE was signiﬁcantly better than that of
patients with ETLE (p = 0.018 in children, p = 0.029 in adults). Both the location of EZs and seizure-free ratio
were signiﬁcantly different (p < 0.001) between the preadolescent (12 years old) and adolescent (13–18
years old) group. Hippocampal sclerosis was the most common pathologic ﬁnding in patients with TLE in
both groups, and was followed by focal cortical dysplasia. In patients with TLE, the proportion of tumour was
signiﬁcantly higher in the paediatric than the adult group (25.9% vs. 10%, p = 0.021).
Conclusion: Paediatric patients with refractory seizures had more extratemporal or hemispheric resectable
epileptogenic foci and fewer temporal foci than adults. Our study demonstrates that resective surgery is an
effective and safe early intervention in strictly selected paediatric patients with refractory epilepsy.
 2012 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Seizure
jou r nal h o mep age: w ww.els evier . co m/lo c ate /ys eiz1. Introduction
Epilepsy surgery has been widely accepted as an effective
therapeutic option in selective adult patients with refractory
epilepsy.1,2 However, epilepsy surgery for paediatric patients
differs greatly from that for adults and is not a simple extension
from an adult procedure.1 This study primarily investigates the
differences between paediatric and adult epileptic patients by* Corresponding author at: 45 Changchun Street, Xuanwu Hospital, Beijing,
China. Tel.: +86 10 83198885.
E-mail address: lyj8828@vip.sina.com (Y. Li).
1059-1311/$ – see front matter  2012 British Epilepsy Association. Published by Else
http://dx.doi.org/10.1016/j.seizure.2012.04.010comparing the aetiology, clinical characteristics, preoperative
evaluation, surgical progress, pathologic ﬁndings and postsurgical
outcomes of these patients.
2. Patients and methods
2.1. Patients
A total of 813 drug-resistant patients (deﬁned as experiencing
persistent, unprovoked seizures after adequate trials of more than
two antiepileptic medications) underwent surgery for epilepsy at
the Comprehensive Epilepsy Center of Beijing from April 2001 tovier Ltd. All rights reserved.
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procedures and stimulation procedures were excluded from the
study. The remaining 312 children and 486 adults were assigned to
the paediatric group (18 years old) and the adult group (19
years old), respectively, on the basis of their ages at the time of
surgery. Of those, 222 paediatric patients and 100 randomly
selected adult patients were followed up for at least one year to
observe the outcomes.
2.2. Presurgical evaluation
Combined data from noninvasive measures, such as ictal
semiology, interictal/ictal scalp electroencephalography (EEG), mag-
netic resonance imaging (MRI) and single-photon emission comput-
ed tomography (SPECT), were utilised to identify the epileptogenic
zones (EZ). Standard MRI was performed on all patients with a 1.5 or
3-T scanner (MAGNETO Sonata/Trio, Siemens, Germany), by conven-
tional spin-echo T1-weighted axial, sagittal and coronal sequences as
well as T2-weighted axial sequences (section thickness of 5 mm;
image gaps of 1 mm). Fluid-attenuated inversion recovery (FLAIR)
images were obtained with 5-mm-thick axial sections and coronal
sections perpendicular to the long axis of hippocampus. Some
patients also received interictal SPECT examination. [18]Fluorodeox-
yglucose positron emission tomography (FDG-PET) was not used in
our patients. With electrodes placed according to the guidelines of the
international 10–20 system, the interictal/ictal scalp EEG was
recorded in all patients using a video-EEG monitoring system
(Micromed, Italy), the duration of which ranged from 2 to15 days, and
at least three habitual seizure episodes were recorded.
If the noninvasive measures from the above procedures were
inconclusive or inconsistent, the patients then further underwent
intracranial EEG monitoring. Additionally, if the EZ was prelim-
inarily localised near the eloquent cortex, we placed a cortical
electrode and performed preoperative direct cortical stimulation
for functional mapping. The placement of the depth, grid and strip
electrodes was guided by noninvasive exams and intraoperative
electrocorticography (ECoG). Usually, more than 2 habitual
seizures were recorded for each patient during the long-term
intracranial EEG monitoring. However, for children under 3 years
of age, only those who had lesions shown on MRI were selected for
surgery (10 children in our study), and no long-term intracranial
EEG recordings were performed on these patients.
2.3. Surgery and surgical outcomes
Classic anterior temporal lobotomies were performed on patients
with TLE. Tailored resection was completed for patients with ETLE.
Resective micro-surgeries were conducted with the guidance of
presurgical localisation results and aimed to remove EZs. Intra-
operative ECoG before and after cortex resection was performed on
all patients to tailor the resection further. Some patients were
awoken from general anaesthesia to accomplish intraoperative
functional mapping or movement monitoring during the cortical
resection. Anatomic or functional hemispherectomy was performed
on certain patients with hemispheric lesions. All immediate
complications after surgery, major or minor, were reviewed. Patients
were then followed up for 1–9 years after discharge (mean duration
of 1.9  1.3 years in the paediatric group and 1.7  0.8 years in the
adult group) to observe surgical outcomes, either as seizure free (no
seizures at all from surgery to the latest follow-up) or recurrent.
2.4. Pathological diagnosis
All tissue sections from cortical resection were routinely
processed to obtain detailed pathological diagnoses.3 Histopatho-
logical diagnoses were made by at least two neuropathologistsaccording to Palmini et al.’s terminology and classiﬁcation of
cortical dysplasias4 or the WHO classiﬁcation of tumours of the
CNS.5
2.5. Statistical analyses
Independent-sample t tests were used to compare the age of
seizure onset, disease course and follow-up between groups.
Differences in seizure type and outcomes were analysed with Chi-
square tests among groups. All statistical analyses were performed
with SPSS version 17.0 (SPSS, Chicago, IL). Differences were
considered signiﬁcant when p  0.05.
3. Results
3.1. Demographic data
The mean age of seizure onset in the paediatric group (5.8  4.3
years old) was signiﬁcantly earlier than that in the adult group
(12.5  8.1 years old). For paediatric patients, the mean age of
epilepsy onset was 6.9  4.5 years old with TLE, 5.7  4.2 years old
with ETLE and 3.3  3.2 years old with hemispheric lesion. In the
paediatric group, the age of onset in patients with hemispheric lesions
was earlier than those with TLE and ETLE (p = 0.006), although the
difference was not signiﬁcant between these patients (p = 0.082).
In the paediatric group, the mean age at the time of surgery was
13.9  3.6 years old in patients with TLE and 12.1  4.4 years old in
patients with ETLE; the age difference was signiﬁcant (p = 0.005). The
mean time from seizure onset to surgery was 6.6  4.3 years in the
paediatric group and 14.3  8.3 years in the adult group, and the
difference was signiﬁcant (p = 0.000).
We initially divided the paediatric group into 3 subgroups
according to age: 37 patients in subgroup I (1–7 years old), 65
patients in subgroup II (8–12 years old) and 120 patients in
subgroup III (13–18 years old), as listed in Table 1.
3.2. Presurgical evaluation
MRI showed focal or unilateral lesions on 160 of 222 paediatric
patients (72.1%), a similar rate to adults (79%). HS was found in 32
(14.4%) of the 222 paediatric patients and 26 (26%) of the 100 adult
patients (p = 0.012). In total, 19 (8.6%) paediatric patients and only
1 (1%) adult patient had hemispheric lesions (p = 0.009). Addition-
ally, 62 (27.9%) paediatric and 21 (21%) adult patients were not
lesional on MRI.
In this study, 95 (43%) paediatric patients and 42 (42%) adult
patients required long-term intracranial EEG recording because their
noninvasive preoperative measures were either discordant or could
not clearly localise the seizure origin. The monitoring time ranged
from 2 to 14 (mean 4.2  3.4) days in paediatric patients and 2 to 18
(mean 5.2  4.1) days in adults. In all, 2–12 (mean 3.9  2.7) seizures
were recorded in the paediatric group, and 1–8 (mean 3.2  2.1)
seizures were recorded in the adult group. A total of 22 children and 16
adults underwent preoperative functional cortical mapping.
On the basis of the preoperative evaluations, 54 (24.3%)
paediatric patients and 62 (62.0%) adult patients were diagnosed
with TLE. The rate of TLE in the paediatric group was much lower
than in adult group (p = 0.000). Most paediatric patients with TLE
were adolescents (75.9%). On the basis of the presurgical
evaluations, 149 (67.1%) paediatric patients and 37 (37.0%) adult
patients were determined to have ETLE (p = 0.000).
3.3. Resective surgery and complications
Anterior temporal lobectomies were performed in 54 paediatric
patients and 62 adult patients with TLE. All of the resections
Table 1
Characteristics and seizure outcome of children and adults.
Children (n = 222) Adults (n = 100) p value
Subgroup (years-old) (number) 1–7 (37) 8–12 (65) 13–18 (120) Total children (222) 19 (100) –
Age at seizure onset, y, mean  SD 2.4  1.8 4.1  3.0 7.7  4.4 5.7  4.3 12.5  8.1 0.000a
Seizure course, y, mean  SD 2.8  1.7 5.8  3.2 8.1  4.5 6.6  4.3 14.3  8.3 0.000a
Age at surgery, y, mean  SD 5.2  1.6 9.9  1.5 15.8  1.5 12.5  8.1 26.8  7.6 0.000a
MRI ﬁndings
Lesional MRI 73% (27/37) 62% (40/65) 78% (93/120) 72% (160/222) 79% (79/100) 0.119b
Nonlesional MRI 27% (10/37) 38% (25/65) 22% (27/120) 28% (62/222) 21% (21/100) –
Intracranial electrodes 35% (13/37) 55% (36/65) 38% (46/120) 43% (95/222) 42% (42/100) 0.366b
Lesional MRI 23% (3/13) 33% (12/36) 48% (22/46) 39% (37/95) 52% (22/42) 0.101b
Nonlesional MRI 77% (10/13) 67% (24/36) 52% (24/46) 61% (58/95) 48% (20/42) –
Follow-up, y, mean  SD 1.8  1.0 1.9  1.5 2.0  1.3 1.9  1.3 1.7  0.8 0.030a
Surgical location 0.001b
Temporal 14% (5/37) 12% (8/65) 34% (41/120) 24% (54/222) 62% (62/100) –
Extratemporal 65% (24/37) 77% (50/65) 63% (75/120) 67% (149/222) 37% (37/100) –
Hemispheric 22% (8/37) 11% (7/65) 3% (4/120) 9% (19/222) 1% (1/100) –
Seizure-free 76% (28/37) 57% (37/65) 69% (83/120) 67% (148/222) 61% (61/100) 0.195b
Surgical group p = 0.038c p = 0.000c p = 0.472c p = 0.05c p = 0.000c –
Temporal 100% (5/5) 63% (5/8) 78% (32/41) 78% (42/54) 69% (43/62) 0.001b
Extratemporal 67% (16/24) 50% (25/50) 64% (48/75) 60% (89/149) 46% (17/37) 0.092b
Hemispheric 88% (7/8) 100% (7/7) 75% (3/4) 90% (17/19) 100% (1/1) –
MRI ﬁndings –
Lesional MRI 74% (20/27) 58% (23/40) 74% (69/93) 70% (112/160) 62% (49/79) 0.148b
Nonlesional MRI 80% (8/10) 56% (14/25) 52% (14/27) 58% (36/62) 57% (12/21) 0.569b
a Difference between children (total) and adults using rank sum test.
b Difference between children(total) and adults using chi-square test.
c Difference by subgroup using one sample chi-square test.
Table 2
Difference in surgical location and outcome among preadolescent, adolescent and
adult groups.
Preadolescent Adolescent Adult
Surgical location 102 120 100
Temporal 13 41 62
Extratemporal 74 75 37
Hemispheric 15 4 1
p *<0.001 **<0.001
Surgical outcome (seizure-free) 65 83 61
Temporal 10 32 43
Extratemporal 41 48 17
Hemispheric 14 3 1
p *<0.001 **<0.001
p < 0.001, difference by subgroup using chi-square test.
* The difference between preadolescent and adolescent groups is signiﬁcant.
** The difference among preadolescent, adolescent and adult groups is signiﬁcant.
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lobar resections were performed for 149 children and 37 adult
patients with ETLE. Tumours were also included in the resection in
14 paediatric patients and 6 adult patients. Hemispherectomies
were performed in 19 (8.6%) paediatric patients and 1 (1%) adult
patient. Among these patients, 14 children and the 1 adult
underwent anatomic hemispherectomies, while the other 5
children underwent functional hemispherectomies.
One child (0.5%) died 2 days after anatomic hemispherectomy.
One child had an infection that required 2 weeks of antibiotics
therapy and removal of the infected cranial bone. One paediatric
and two adult patients had unanticipated neurologic deﬁcits
(coma, cranial nerve palsies and hemiparalysis). After the
immediate reoperation to ‘‘evacuate’’ the intracranial haematoma,
the previously comatose child recovered completely. The adults
with cranial nerve III palsies and hemiparalysis recovered partially.
Hydrops under scalp was observed in 8 paediatric patients and 1
adult patient, most of whom had hemispherectomies. Fever
(>38.5 8C) that lasted more than 3 days occurred in 15 paediatric
patients and 5 adult patients. The possible causal factors in each
patient were hemispherectomy and/or a broken posterior ventri-
cle. Transient diplopia or vision blur was described in 6 children
(2.7%) and 8 adults (8%), although visual ﬁeld was not included in
routine pre- or post-operative exams.
3.4. Surgical outcomes and pathologic ﬁndings
During the follow-up, 148 (66.7%) children and 61 (61.0%)
adults were seizure free. In patients with TLE, 42 of 54 children
(77.8%) were seizure free compared with 43 of 62 adults (69.4%)
(p = 0.307). In patients with ETLE, 89 of 149 children (59.7%) were
seizure free compared with 17 of 37 adults (45.9%) (p = 0.130). In
total, 17 of 19 children (89.5%) who underwent hemispherecto-
mies were seizure free. In both the paediatric and adult groups, the
surgical outcomes for patients with TLE were signiﬁcantly better
than patients with ETLE (p = 0.018 in children, p = 0.029 in adults).
Most of the paediatric patients with TLE were in group III (75.9%),
and most of the patients with hemispheric lesions were in group I
and group II (78.9%). In patients with lesional MRI, 112 of 160children (70.0%) compared with 49 of 79 adults (62.0%) were
seizure free (p = 0.216). In patients with non-lesional MRI, 36 of 62
children (58.1%) compared with 12 of 21 adults (57.1%) were
seizure free (p = 0.941).
The results showed that there were no statistical differences
between subgroup I and subgroup II in terms of either surgical
location or surgical outcome. The surgical location or surgical
outcome for subgroups I and II were signiﬁcantly different from
those of subgroup III and the adult group (p < 0.01). The surgical
location or surgical outcome for subgroup III were signiﬁcantly
different from those of the adult group (p < 0.01). Therefore, 12
years of age could be used as a criterion to sub-divide paediatric
patients into preadolescent and adolescent groups. Both the
location of EZs and the seizure-free ratio were signiﬁcantly
different (p < 0.001) between the preadolescent and adolescent
group, as shown in Table 2. Table 2 also shows that the surgical
location and surgical outcome for both paediatric groups
(preadolescent and adolescent group) were signiﬁcantly different
from those of the adult group (p < 0.001). The schematic diagram
of these results is further illustrated in Table 3.
Pathologic ﬁndings are listed in Table 4. Hippocampal sclerosis
(HS) was the most common pathologic ﬁnding in patients with TLE
Table 3
Difference of surgical location and surgical outcome among the age groups. surgical
location; surgical outcome.
p1: surgical location (temporal, extratemporal or hemispheric); p2: surgical outcome.
≤ 7  8-1 2 13 - 1 8 ≥ 1 9
≤ 7 P1=0.303 P1<0.001 P1<0.001
P2=0.689 P2=0.001 P2<0.001
8-12 P1=0.002 P1<0.001
P2=0.002 P2<0.001
13-18 P1<0.001
P2=0.001
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group). Focal cortical dysplasia (FCD) was the second most
common pathologic ﬁnding in patients with TLE (35.2% in children
and 43.5% in adults). Tumours were identiﬁed in 12.2% of the
paediatric patients and 8.0% of the adult patients. Histopathologi-
cally, mixed neuronal–glial tumours were the major type of
tumours (including ganglioglioma, dysembryoplastic neuroepithe-
lial tumour and mixed neuronal–glial tumours of uncertain
subtype). The proportion of tumours was signiﬁcantly higher in
children with TLE than in adults with TLE (25.9% vs. 10%, p = 0.021).
In total, 27.8% of the paediatric patients and 33.9% of the adult
patients had dual pathology, and most of these patients were
identiﬁed to be HS with either FCD or a tumour. In patients with
ETLE, a higher proportion of FCD was observed in adults than in
children (64.9% vs. 44.3%, p = 0.039).
4. Discussion
4.1. Age and course
In this study, the mean age of seizure onset in paediatric
patients was much earlier than that of adult patients. Accordingly,Table 4
Difference in pathology between children and adult groups.
Children Adults
TLE n = 54 n = 62
HS 17 (31.5%) 16 (25.8%)
FCD 8 (14.8%) 7 (11.3%)
Tumour 10 (18.5%) 5 (8.1%)
Dual pathology 15 (27.8%) 21 (33.9%)
HS + tumour 4 (7.4%) 1 (1.6%)
HS + FCD 11 (20.4%) 20 (32.3%)
Others 4 (7.4%) 13 (21.0%)
ETLE n = 149 n = 37
FCD 66 (44.3%) 24 (64.9%)
Tumour 13 (8.7%) 2 (5.4%)
Others 70 (47.0%) 11 (29.8%)
Other causes included infection, infarction, trauma, neonatorum haematoma,
vascular malformation, tuberous sclerosis, arachnoid cyst, or unknown.
HS: hippocampal sclerosis; FCD: focal cortical dysplasia.the mean time from seizure onset to surgery was shorter in
paediatric patients, because of the earlier onset and the earlier
recognition of refractory characteristics, along with increased
utilisation and easier access to epilepsy surgery in recent years.6 In
contrast, adult patients had a later onset and a slower process of
developing intractable epilepsy. A greater percentage of paediatric
patients had ETLE or hemispheric lesions, while more adult
patients had TLE. It has been reported that patients with TLE tend
not to fulﬁl the disability criteria for surgery until at least 6 or 8
years of age.7 However, patients with devastating, intractable,
extratemporal seizures who are identiﬁed with structural lesions
often qualify for surgery much earlier in their lives.6
4.2. Localisation
Localisation of EZ for children can be difﬁcult. The symptoms of
TLE, especially in young children, are often atypical because the
auras cannot be properly identiﬁed and the ictal movements are
more similar to what frontal lobe seizures elicit.8,9 The rapid and
easy spread of the discharges to the frontal lobe may explain these
atypical symptoms. The diagnosis of ETLE is also a challenge for both
children and adults. The localisation requires a comprehensive
preoperative evaluation. Paediatric patients with focal aetiologies
can have generalised seizures and EEG patterns. Compared with
adults, interictal and ictal EEG ﬁndings in children with TLE usually
show more diffuse and complex EEG patterns.10 Furthermore,
localisation is more challenging when the seizures are suspected to
arise from outside the temporal lobe, in the frontal lobe in particular.
Neuroimaging studies, including functional imaging studies
(PET, SPECT) can also provide evidence to localise EZ. Patients with
early onset partial seizures may have an increased incidence of
structural lesions on MRI, which can qualify children for earlier
epilepsy surgery. Additionally, these lesions play a more important
role than semiology and EEG monitoring in the localisation of the
EZ in children. However, the total ratio of lesional MRI in children
was not higher than that in adults in our study. The imaging
thickness of 5 mm may be a weakness because some subtle lesions
might have been overlooked in our preoperative evaluation.
Therefore, it is necessary to perform invasive electrode
monitoring for children with extratemporal lobe seizures who
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electrode monitoring was used in 43% of the paediatric patients,
which is similar to the portion of adults requiring invasive
electrode monitoring. We believe that invasive EEG recording
remains an irreplaceable treatment in some cases, for example,
when the electro-clinical data are discordant. In previous surgical
cohorts, 9–73% of paediatric patients were reported to have used
intracranial electrodes.11–16 However, Hemb et al. reported that
intracranial EEG monitoring was used only in less than 1% of
paediatric patients in the last 10 years.17 In their report, the age of
seizure onset was 2.7  3.4 years old, and 43% of the patients
underwent hemispherectomies; these results are signiﬁcantly
different from our results. Nevertheless, the use of stronger MRI
magnets, better software, thinner imaging slices, and FDG-PET scans
as well as the incorporation of FDG-PET/MRI coregistration into the
preoperative evaluation process has likely improved the identiﬁca-
tion of EZ. In our study, the risk of haemorrhage or infection for
invasive electrode monitoring was not obviously higher in children
than in adults. Nonetheless, we avoided using long-term intracranial
EEG recording for children under 3 years of age.
4.3. Surgical outcomes
Although there were variations, the overall seizure outcome
after surgical resection in the paediatric group was as satisfactory as
that in the adult group. In general, patients with TLE, both paediatric
and adult, have better postoperative outcomes than patients with
ETLE. In patients with ETLE, it is difﬁcult to localise the epileptogenic
focus to a speciﬁc cerebral region and to completely remove the
region without impairing the eloquent cortex.18 Some of the
pathological lesions are more widespread and often lead to subtotal
resection. In our series, the most common aetiology in TLE of the
paediatric group was hippocampal sclerosis (51.9%). This rate is
similar to some reports,9,14 but higher than others.8,16,17,19 Different
selection and diagnosis criteria may be the cause of this discrepancy.
For example, in some reports, HS was diagnosed by MRI rather than
pathologic ﬁndings. In our study, the dual pathology also
contributed to the relatively high percentage of HS. Furthermore,
the majority of paediatric patients with HS were in the adolescent
group, which was similar to adults in some aspects. We discuss
these similarities in following paragraph. In addition, the tumours
found on MRI could bring paediatric patients to surgical protocol
earlier, and the higher percentage of tumours in children with TLE
could also contribute to better surgical outcomes.
In our study, 89.5% of the paediatric patients after receiving
hemispherectomies became seizure free. The rate is a little higher
than that in some former reports.20–23 According to the factors
affecting the outcomes that Spencer proposed in a review,1 the low
rate of developmental pathologic disorders in our sample (only in 3
patients) might explain this result. Nonetheless, hemispherectomy
is a powerful procedure for hemispheric paediatric patients, who
often display drug-refractory traits early and are recommended for
surgery earlier than others. Very few adult patients reported their
hemispherectomy outcomes, and those who reported their
hemispherectomy outcomes experienced similar positive out-
comes to those reported in children.24 However, some patients
were not followed up for more than 2 years. This limitation may be
another potential factor inﬂuencing surgical outcomes.
Seizure control is only part of the surgical outcome. Children
with epilepsy are reported to be more prone to learning
disabilities, developmental delays, psychiatric/behavioural difﬁ-
culties, and psychosocial problems.1 These problems are more
common in children with an earlier age of onset and more frequent
seizures.25 Therefore, surgery can not only prevent recurrent
seizure but also improve other comorbidities. Unfortunately, this
information is beyond the scope of this study.Hydrops under the scalp and fever can be observed more often
in paediatric groups, especially after hemispherectomy. Preventing
intracranial infection is another responsibility that we need to pay
additional attention to, especially in children who undergo
intracranial recording. Their developing brains have considerable
functional plasticity; therefore, neurologic impairments might be
milder in children than in adults. However, children with small
total blood volumes or children with impaired development may
have increased risks of perioperative complications.
4.4. Differences in paediatric patients
Our sub-group analysis divided the paediatric group into a
preadolescent group (12 years of age) and an adolescent group
(13–18 years of age). The preadolescent group is different from
both the adolescent group and the adult group regarding surgical
localisation and surgical outcome. The preadolescent group
contains more hemispheric lesions and less temporal lobe lesions.
The adolescent group seems to be a transition between the
preadolescent group and the adult group. When surgical localisa-
tion and surgical outcome are compared in paediatric patients, the
constituent ratio of patients in different age subgroups should be
presented to understand the speciﬁc qualities in paediatric groups.
Our study also supports the idea that patients with TLE may
gradually develop intractable lesions, though usually not until they
reach adolescence, while patients with ETLE and hemispheric
lesions may show refractory characteristics at an earlier age.
In conclusion, paediatric patients with refractory seizures had
more extratemporal or hemispheric epileptogenic zones and less
temporal epileptogenic zones than adults. This difference was
more obvious in the preadolescent subgroup. Resective surgery is
demonstrated in our study to be an effective and safe early
intervention in strictly selected paediatric patients with refractory
epilepsy.
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